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7 <Hr^l {METHOD OF FABRICATING A FERROELECTRIC MEMORY 

DEVICE} 

£ l£- 2T/2C 7J-B-^^1 7}<q^x}°] ^7}s\S.^]r\. 
5. 2fe 1T/1C V-fr&H 7l^^>2l ^-7>S]5-Ol4. 

£ 3-8: #Hfl 7l^i^> >9-^<»fl T^^l tH^aIe] ^ l-elH^ 

400 : ^ri^ll 71^- 402 : 7JH.E. aIs^ 
404 : 7l]olE 406a : ii <3<3 

406b : -£-efl<?l 408 : 1 *J < 3 , s}- 

410 : a]Ee).o] sem s-e^n 412 : Hl£S}<?] 
414 : A 2 %^ ^-g^- 416 : #-fr*l*l| S«9 
418 : *Hf€^ 420 : 
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422 : 424 : 

426 : *| 3 428 : S-HHS eKl* S.## 

430 : #efl°m e).o] 432 : =4fi} %<$«t 
434 : ill 2}*] 425 : ^'S^ 

<17> i #-3-4*11 71 q di*r ^ *ll2 ^^1 3-2-3.^, # ti ^*>7fl 

Sot 33 #-8-4^ ^ Sfl ^1 &| -tf^^M) 3^T°1 °1 

-¥-<H*lfe «3HS ^^l* £fe 71^ 4i^> ^ #1H1 3^ 

<is> 7l^^Kmemory devices)^ 3.7\] (volatile) $ 

(non-volatile) 7le^*rS ^ 7l«^*R? ^s) C ^ 

£ 33-3 3M3* gi<H333 #3. ^tf|3. #3 Sri S4^r 7W&Jt°]tt. °13«" *q 

<19> tfrti 7l^^7>^ ^^°1 f^E]^ 333 dl°m» Si<H«13Tr 7l^4i 

7>olcl-. o]b\^ $\it<$ 7l <^db7 r 3.-c- °fli^ (SRAM: static random access memory) 3" c} 
^ (DRAM : dynamic random access memory) °1 3^-8: 1T/1C ^2:3.3 3 3£7 r 

"ll-f £3-. *W^r 3^3 3-f 33€ *I133» ^333 fl*)Hfe ^7}z\9l 3^313 

^33 ^-S-33. 

<20> ZL^Cfl, #-fr33 7flS.7> tfJf3^ * *f-¥-€^ 333 ^333 3^ ^2:3 ^ 
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a] e| tf|lS.el sis.*] A]~g-o] 7>^s>cf. o]f 7]q±z} (FRAM: ferroelectric 

memory device)^ *M , o]B]tr ^-fr^^l 7l<3^7.Rr ^H3-8r H-^-fitf. 4 V «& 

3^^1 H]-4 ^o], ^^^1 7l-^4i^ >qs cfs ^- Tflsj <?V^€ ^ -y-Efl* 7M^c)l ( 
°le^ ^ -^Eflfe, ?17>^ ^-y-^ aj-^ofl nj-e)- aJ-e^}. "^^M *l7>Ja ^<3-i- 
^Tl^^S ^-q- ^J-EflS 7ll# -fr^ltr^. 

<2i> -#<£?V «>2f #&$.*H 7]^±^, l-H}lAHl£e)( flash memory) Irflt 
A i ^-rfl^o.^. ^ 5Vol*» <HH3) ii7l(writing)7l- 7>^-3->^ (1- efl a] pfl 

S-^^\ ^-t- 18-22V), ^Hrtt ^^HrHC^ nsec, ^ 40nsec °lSr)(-I-elH pHH-EI^ ^ 
^ ^rmsec), 3<H\+ ^ , ^ *13-£.3.(tfl7l ^7} ^ IpM =L5L<y-ff|l<5l- o}%\) 

%z>r°] 7>^-t& #33* 7}*1J1 

<22> £ 1 ^ £ 2fe 2fZf 2T/2C 7)^iA>(10) ^ 1T/1C 7)^^*} 

(20)^1 f-7>filS-# M-BM-fl^ $14. <^7H 2T/2C 7l^dl7l-S;, 5>u|-^ t\]o}^ ^ 

^-S>7l ^7flS) E^A^ ^ ^-7flS) 5HBflAlEi7> A}-g-E| 7l^i7>ol^, H/lCfe 

S>u}-S) H^X^E] ^ 5H3flAlE^7l- A>-g-5]fe ^-^^14. 2T/2C 71^^:71- 

(10)fe 5H3fl^El(CFl)°l] ^llE^^iEKTl), ^l27j-^-^Sfl 

(CF2H ^2S^^liEKT2)» ^1 * ^I27j-fr^5)l T^aIe^ 

A\3. #£.2\<3. ^ 7}*M, 7l^i7>^ cflolE]- Aj-EflS. ^tHl. #3) 

er?I(PL)^r 7j-^-^^l TlBflAlE^ CF1, CF2^ <£%s\v) ^ Tl, T2 

BL')ol ZfZf sa*1^3(Tl gj T2)^ E}#ofl 
<23> ^ it/ic 71^^X20)^- *>M-^1 e^^l^Ei(T) 3? ZL <y E|n]^( 
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<8«? £fe ^)°fl <S3€ ^3flAlEi(CF)S ^€4. 3^4°J 

(WL)<>1 -S-71 M^Xl^E-i(T)Sl TflolEofl <g^E] JI, S>142] HlS^«l(BL)ol #7l E^l^ 

S e)-oi(PL)ol <S£€4. 

*^ l-sfl °H 4 0 J°1 ^-0-44. S 3-& °l&ltV 7j-a-^sfl ^3(|a1e|^ 7fl 
§f3 q-EftflJi &4. £ 3* ^-2:*H f^sfl «2ll°ls el- 1 ?! ^ H o Vl 3-§- -^44. 
^i, ^ej- (300)# *JL ^e^n(302)7l- *§^«4. *H¥-^^(304).7^-fr^^ 
(306), ^^^-(308)AS. o)^^ ^BflAlEi(CF)7> #71 #e^(302)<Hl 

^7l^o.S. -a^ElS.^- ^€4. #7l 4-R-^l ^^eKCF) ^ -8-7) 3<34(300) 4 
o)l rfs. 30^(310)01 ^^ElJl -*7l ^^^•(308)°)1 ^d7l^±S oj^sl^ 
4°J(314H <8^€4. °H, «eH°lM 4°J(314)£- ^"71 4-S- 

-f-S|H Hlo>#(312)* <§>8*>J1 -8-71 «14*(312) S 4€- ^£4(310) 4°ll S.^ 

#^*>ji «M *=3^44. 
<25> ne^u}-, 7l^i7]-el .2334.3. ?l«fl wl4*^ 3.7]7> 4-8-431 ^aIeI 

^HM 3^ 4^1 ^^11 7> ^fl^ofl >8-¥-^^ 371 7} 4^4^ o]ofl 4 

4 alo>^ H7l °^a1 ^-dtwl-al, h14# S.M 44 °1 ^isH -g^l ^3 $14 7)1 €4. 
<** «14* 0 1 4£*1 13*1 &-§r =r 514. a 4 3s.4°Jsl ^.E^-tr 44*1 ?1 
71 ^Sfl e)-9j(stripe line)* ^ 4 , «14* I£ 44 til 4€- 

S<>1 tf-fltt 3 + . 4°J4 #*MS 4°J 4°l2l #7l3<y «S^oi ^ e 
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<27> irf-e}-^ ^-^^ £-^13* ^sfl a||<>> ^ ^AS^, #efl°l3= 

^91^- #-B-#31 We) <?t^^^S ^ Si^r # 

7)^ 4it,> ^ ^-a- *ii**Kt chi sa^. 

<28> ^*$$] -Sf-^-gr, ill ej-ol £ #5)lc»lE e}o] a> 0 1^ ^ 7 |^ 0^.2. ^ 

<29> ttfef^ £.^3 42-3 -§- Hs£k}7} fl^ 7^^^ 71 ^ i7> ^oii a}. 

=3, <&;e*ii 7i* #4) sHf^-i- ^-y^cf. ^-7i ^-ofl ^-7i *i-?-H|>asi ^ 

=8 <8<3-S- *^fl -SM tiV£*)1 7144 ^I^as 3#*Hr s>-¥-^^-, ^-ff-^l^ ^ ^ 

^J^AS <>l-¥-<H*l cf^o) 7j-^.^^l TlnflAlBl* ^^*V4. #7l 91*11*1 3 $ 

^-71 ^Jf-^ ^Hl ^Bl-^-ir ^^ttCf. -S-71 7j-e-^^)l TlSflAlE-l ^«.^^-ol i^SJ 
nfl *M ^71 ^Bl"^^- ^Z^ 1 }. -*7l ^^l ^ ^71 SgE}-^ 

^Hl ^t^. ^"71 SflE^ *M ^-71 Tj-fi-^l -3"^ 

3#*Kr «elH<= ^9l4r *8^«"4. 
<30> tiV^-aiel-Tll, ^71 *>^-5l-^-i: ^*Hr ^^lfe, ^"71 wV£^)l 714 #ofl TflolE ^ 
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si- n "3=^31 4ii/=e(|?l ^^^.s. ol^-<H?l ss»*liel«- *§#*Hr ^14, #7l 

#ofl *fl 1 ^<a^-i- ^*Rr #3121-, #7] XI 1 -8-71 

i **Hi^ #<n xl 2 S^^* «^«fe.^a °1^-«H^H, #7l tj-^xi ^Bj) 

AlE-1 SHjf*!^ -8-71 =eflo] <g«:a}- ^71^ o_S. <S^Els.s. ^^^4. olnfl, u>^-a] « 

&<H-M, #7l TflolS *^1?171 *]«!) iS^ aKKstripe 
line)* ^#tW. 

<31> #71 ^ Sl-Ol^-, H>^*l"7flfe #7] #^3) #<H| ^^^(IMD)* ^ 

tb ^1 <8#«-Ch 4€- U-'SAS, #7l -*7l 7j-B-^3fl ^KjAlEl 

* #71 XI 2 21S11 5.3 nj-ef $=E^SM| <§# 

^ o^o}, ojnfl, #71 e]-0]o} #Jf fe #71 Tj-fr^Xl ^1=1)^^^ 

#^¥- S°l7> #7fl 

<32> #^S»- #^o)l o^l, H^aj^Tfl^-, #71 #-¥-B|^ ^1^, #71 T^*} 

<33> #^ -g^S} S.^^. ^Aj^7l $ltb #°-;*iXl 71^ dl^V «|# #«H) 43^, 

*K£S|| 71^: #°ll TflolE 7}^- ^ o^o] ^.i/S^o] ol^^i 
-£ =7fl E^^iEi* ^#t!"4. #71 E ^^^E-l-i- #ofl XI 1 f^Tj- 

^tH}. ^71 7fl i *J°iel-§- ^-1-sl-^ «lsel-o] 3@j l-^ZL* ^-Sfl #71 ii 
^^sf ^7lai o.s ^*Hr HimeKl* #71 Tfl 1 #°11 #71 

«lSe)-ol #ofl x) 2 *8^4. #7l 7)1 2 *3<3^- ^ 711 1 H 

^ <^-§- #71 Z}- <=Lefl<?) <3^<Hl ^7|2|iS ^ #*Hr § ^ S. 
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eizL-I- AA #71 #-fr«*l 3 #7l *ll 2 3^ 

^ #a)n»«>ll ^1^1 ^^S>£S. zJ-Zf ^-^^-1=1-. ^7] ^-R-^l ^sflAlEll; ^ # 

71 *)1 2 z£<£A Aj-ofl ^ 3 ^A^HAS: ^BflAlE^ 

<$7) SLAA-i: 4e1^*H ^-71 A^A*\} #f*i^-l-°ll 3 3 3^*Kr #3HJ= AQ-i: 
AA ^*>4. 

<34> B}fJ"*|$- -^AHH $X°]*], TlHS ^^-^ r$^X\7}7} ^ *fl 7fl E ^ 

o\] #7}x\°.g. ^^5>fe e><a(stripe line)* cj °H , #7l #3H 

e ej-o]^ ^ <#7] *ll 3 H<&A #°ll ^A %<&.A-i: ^ 

71 *ll 3 %-A ^A A o v 7l A^-A^\] ^ #7] Ig^^ 2 #?i 

^ £ fll*. »1 % + , #71 ^JL^ Bl"°l2l Aj-Jf7} Aj-71 #-f}-*I*ll 7lS«AlEil-Sl AjOjLji 

<35> bJ-^^- 5a°H, #71 3 %-A liHA-Sr PSGC^S^ -fr^U), USG( 

S.*§s\A -R-e)^), PE-TE0S(»e|-^> "?]7> tfl esH 1i £ -f}- el h}- 

^ #^-# QQA £^ °llr^ 2 ^e|-^s. ^^^c^.. 

<36> Aj-71 #:HHS eKl^r -E^H o]±. ?H uf 7 }^t\AA aV^^Mfe <£^ 

AQQA. •g-^^ 0 11 "4=-^, Blo}^ ni^* *-2-7> §i7l ^^-ofl Jl-gr 
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o) # c-1 H>^s>iq-. 
<37> a>^3jt!: ^a^H flo^, ^- 7 ] »l 3 §^ o^, # 7 1 

<38> nj-s^ te^) o] e efojol tijo].^ Tl^l^l &J1 3^ 7 <Hr3l*ll ^ 

^ Si^. BE. lib ^.^4 nfi&ofl, ^^|- 

^ 4, &.o^, cl M-^>>7H a};*1.^ ^Jofl 14s- ^-^o} til<4#£] *4t-*l* <1 

^, #3HH e)-o] ^ e(-^l A}oj<q ^7)3 ^ ^ oirf. 

<39> ^-fr^l ^^1^1^ ^ # *1 ^l^^r ^J-fi-^^I ^T-^^l 

^7l^o,5. ^^l^r «eflo]M *§>S ^:?r *h^S, 

^-jf ^eflo]E e|-^]ol ^<£^-# lJH ^-g- ^Jl ^i^- 31 ^MH ^ 

<40> o]^} ^ ^ig^ #^}<*] «}^*!tr ^Hl» ^l^>7fl 

<41> iga] s. 4°T) a] *-E| £ H» -g^^' <il^Hl» ii^t^. 5. 4# 

^>^, 7l^h(400) ^1 ^3^1 ^7>^-e) ^ofl 14^ «^cg^ (T3l£A ])^. 3 

£]£>JL, ^f-^^) CMOSFETC complementary metal oxide semiconductor field effect 
transistor)^* ^ ^ol^ ^.OjsL °]^*\& JeL^I^* ^ 

M #^-g- 51*1^* 2flEi^^><^ r}^°) TflojE eKl)-8: ^tr^r. 
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H^fe S.Si\ T7flS) ^olS ^ol(404) D J:ol S.^S]<H 5fl=h 

m^tt *r S^- # 7 1 tIHS ^?l(404)-& ^l-g-?!:cf. -#71 TIMS b].?1 

(404) J f^"^ < ?I ^1^^ *H8*H ii/^J)l°J ^^(406a, 406b)* *M 

t\cx\ e^^^e^s. ^P^rf. t±$, e^I^e)* if^M tiV£5ll 

(400) -#-¥-7} t)1 1 ^^(408)* ^t!:*}. -*7l ^1 1 M 

(408)€- °fl# #«H S.€r ^ 91 1-fr-i-i- if^c -fi-e) ^(BPSG;borophosphosi 1 icate 
glass)S ^ 5d3-. 4*. -SM 1 ^<gB}-(408)* sflE^ *H #7l 1?! 

xl^e} ii <3<3(406a)* e^*(410)-g- <&«]*(410) ^ 

-#7) *ll 2 ^<g^(408) HjEefoi-g. 31^ S)H c 

^^.g- s)]^^ HlEe).oi(4i2)^- ^fM}. ^7] aiee}-?l(412)^ efl* ^ E J 
A E |oi ^^^4. cf^. ^ e^«(410)# *fl-?-*r ^ ^ 

^- ^-71 ti]EeKl *sin<Hl ^71^6.3. ^sRr al^el-'il-i- ^ A i^ "t £ 
ojcf. HlEe).oi(4i2) sg-^ * °1» ^«S*l7l7l flsfl ^1 2 ^<S^(414)<=>1 
. #7] 2 ^"3^(414)^:, oil* «"<H BPSG^S. *r 5U4. 

4. ^30.5., ^-71 *ll 2 #?i ^<S^(414) ^ ^1 1 ^<S^(408)* ^El^«H 
^-71 =5fl<?l <3^(406b)* ^#7.1 ? 1^- a?«M ^^tf. 5fl-f 
£ s. ^-7) ^ 2 ^^^(414) 4H1 5L##€ <"H# ^^€-ir A 

-§- ^7} £^#^* «W ^^El SEfl #^ZL(416)» ^^tb^. #7] 

^ *fl 2 3|^7l- -g-AH ^l^^n}. a ( 2 f-?i €<?!^ 
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W^M* ^ *^^i(4i6)7> ^€4. *)1 2 ;§<gnj.(4i4)<q ^iq-sh^ ^ 

^ #-fr€*ll # 7 <Hr3*il %^ ^fl* ^-^>7l 

flslH ^-2.^. #^zl(416) fl>a #e| ^(416)<>l| #7l 

3^*Hr #-fr€*H ^^Ai El (424)7]- <g^€4. 3*1, *HP-^*K ^Mr^m 
* -S-^^BM ^^5|Jl, -*7l #s1rL(416)4 ^7lajo.s. S**r£* 

(418), #-R-3l;W420) m ^¥-£^(422) 2-3. o]^o]^\ 7j-.fr ^afl ?\ tifl a] Ei(424)« 
^.cf. SHf*l^(418).°5.-cr «^(Pt) ^ °l^^(Ir02) ^ 

(420)o.S.fe PZT, SBT, BLT ^-fr^^e) 2z^^\ ^-£.3. ^^^4. 

#<H, PZT2] ^4- « 0 v£<Hl -si «H * -S-^fl ^^r. -SH?-^ 

(422)^.5.^ <>lel#(lr), -^iMl^Ru) , ^ ^r°lM-, <>l<iW^ ^ 

< 43 > 4-g- £ 6 # , H #3)3. «-el^ 7j-«-^sfl ^3))AlEl(424) ^ 3 # 

^<g^(426)* Aj-7l 7fl 3 #?i ^<gn}.(426)^ efl* *<H , S^S^l -fr 

El^^dJSG^doped silicate glass), "JlS.^ -n-sl 1 ^!) (phosphorous silicate glass), 
^e^n} o]7l~B)lEe)-<H)^^.e.S -frel^SCplasma enhanced tetraethylorthosi 1 icate 
glass) fll *r Si4. 7Hfe ^aj Bl-^21 igAj 

°1 7>^*>cl-. 

<44> t).^- £ 7* ^Hfl4 ^-el aJ-7) ^) 3 ^^Bl-(426) ^<H1 «1*>** « 

-^*r*l #71 7)1 3 #3- ^°! s l-(426)^ tflSlH ^^^4. #7l 3§ 
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^^-S- <gn]-( chemical mechanical polishing) -f-ofl £|SI1 

t 91°-^, ^"71 #-f ^^-(422) ^-¥-7> i+EpJ- nfl ?M ^l^?Vcf. sgEj 

<45> cf^- S. 8* ^--¥-^^-(422) ^ ^ 3 ££^(426) #°ll «e)l 

on ei-oi-g. £^1#^(428)°1 ^€4. #7l £^#^(428)^: ^JE^-i: 7>^fe 

U^-fr 3*5. &7H-g-ofl °1 ^1 ^J-^-^^^ol j7.g.o| 

#ell°m e+o] o. ^ o. ^ o_ Hlo>i^ ^-^71 -fslH^r ^ « JI 

El#S ^l^s>5Jj$.^, clS. -a«fl olnl ^J-^-^^l^-ol <§*|eH ^Sfl 1 

<46> -°H*1, ■£ 9o)l «~|-E|-\f H>sq- £oi, # 7 1 £.^#^(428)* sflel^sH #7l 
#-n-^*ll ^•-¥■^^■(422)^ 33 3**Kr «efl°lS e}°l(430)* h> 
^ -#^#^(.422)3) e)-<y(430)4 £)7l ttfl^-ofl t o]s. 

A>o]c(i a. em x-l*J-^- oj^al ^ 

<47> cj-g- aIem^o] ae^ eKKstripe line) ^£-3- S. 10 ^ £ ll^l 7flsf 

21 S^sH^ ^4. ii| ej-o]^ ig^iffl AjejAVois. fis ^eItt 7fl<=»lE 

ol, ^ ^SL^* ^^17171 fl«fl ^S5l-'?1'=>11 ^*8s}7fl ^*Rr 3 

01014. ^13 o.s. i 10* €"2:*>^, l-elH^- (430)<>1 ^ 
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s] ;S4-§- 4°fl ^4 ^<^B}-(IMD:intermetal dielectric, 432)* ^44. ^l* « 
<4 4?1 ^4 ^44(432)* USG, PSG, PE-TEOS =r &4. 4?1 ^ 

4 ^^=q-(432), *ll 3, 2, ^ 1 #4 €443 Jf4* ^44°} 4?1 £)S.4 

^aJ Jf-g-g- t#Al?lfe i-g- °W ef-51-8- 44^47fl 

4^*14* ^^^}J1, sflE]^ *H *e)HH 4<?1(430)4 ^7l^o.S. ^<3€ iS^ 
4'?1(434)* £ llofl 44 ^-o] t^^cf. 

*)1 ^^l^ 44^4 2)3 ^±SH ^7l^o.S. 44sM, 3E4 4431^ 44 # 
^o] ^44. 44*1 444^" S 4<?i 4°1^ 4^3<?] ^ *14-§r 4iL4 

4 5*4. 

< 49 > 44 £ i2o\]x] 4&1 5. 15* 424^ 4^ 4*H1» 4^44. •£ 4-H1 

Ai 4&1 £ ii°fl 444 ^^Ais)- 4<U4 71^-* 7}^lfe ^_Q.4i°ll 41^4 
42:4:£» ^7}*}<%jl °}^} 314 444 4*3* *3444. 44Ajofl7> 444 4*1 
^14 4-S- l-efl^ls 4 < ?!4 is^ 4?1 ^ 4*1 7} 4^<H ^slfefll 

Si4. -4 ^-€^^°fl sa^fe ill 4<?l 0 l 44JS.4 4*1 ^*j44. 4 

4244 4^44, 4^ s. i2°fl 444 44 4°1, tH^^-I 
3» 184313. 4&14 5420 §i44 ^44(425)4 *g^44. 4 4?1 ^44 
* *ll 2 #4 *i44(414) ^ 7j-«-^^l 4^a1e^(424)o11 Slsfl ^=1^ X4 444 4 

4 S-i447l] *§*j€4. 

<so> 44 £ 13* 4244, 47] ^44(425), ^ 2, ^ all 1 #4 ^4^ i 
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^ ^^*>°i #71 ^H^sl -?-£--§: «--§: ^^S>31 °1¥ il 

* 0 H # 7 1 e)-<?l(434)Sl #j=li=. ^aflAlE.^ 
^-(422)51 ^iHl ^-Tfl ^^^cf. 

<5i> tj-g- £ 141: ^"71 eKl(436) ^ #7l ^<Q^(425) <#°\) <#7] i 

e)-o](436)-i- € 3*1-71 ^1 3 ^<a^(426)* #7] T^-fj-^l T^sfl 

a] e-) ^^i^-ol q-Bl-'d- rtfi^l 
<52> t|~g- 5L I5°fl M-Bl-'d- H>sq- ^o] #71 ^^^"(422) ^ ^ 3 *?Jr l^^" 

(426) #3HS e}-ol-g- i^#^(428), ^11- #7l#.E^°l <£-f-f]^ 

* #7] £^#^(428)* sflB-WH #71 #^31 #Jf^(422)°ll 
3]^ ^#S>fe #3He 2}-<?i(430)-i S 6 1 ^^^-(422)21 # 

S^. #efl°lS e)- 1 ?! *§^-lr wWl- afleH -g-^e>l 

JfliM &7l nfl^ofl Sl^^] ^ #e)l°lS e)-<?i ^ e|-*lol #71*1 <L3. <&%s\ 

<53> uV'SM* -M A HH s)7l^H * t^l 7l#El5i^l'?>, «^2l «^^r <^7H1 
74-8: »W4. -2*13, 4'** 3* wi^*v ufl<i#£ 

#31 5H3JME171- aiMe).o] ^jfofl tg^fe Tj-fofl^ aj-g-sj ^ 5^}. ^-^^ 

31 ^.^ol l-EflolE e)-Olofl <S^S)^0> ^ £E 7l«^i7l- <gAj ^ofl 
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u]^^. uH<a^ ^ $XS.^r 7H> ^71) S^sH^t *lcf. 

<54> 4^ £.lfrt3oj| tq-a^, 1-eflolE H^-olo] ^-fr^ 3<MH ^71^ 

O.E. <S^s]7l nfl^l(^«-;*i^ofl ^o§B]-o)l tg^jg a^ofl &ji), Wlo>^ tg^ofl 
4. 

3* ^ 9X^. 
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[$7*8- 1] 

#51*11 7]* -s-ofl 4^4^* <8^*Kr #3121-; 

#7l 4^4=11 4°ll #7l SH^^ ^ <g<*-§- ^ 71^4 #7} 

^44^ 4^4, 7j-4*i*114 4^^-o.g. ol^-ol^l 7i=IWel» 

^4^r #314; 

^■71 44^1 TisflAiei * 4^4^ 4°il 444^ *§^4fe #314; 
4fe #314; 

471 4°-4*n 44*1^ ^ >g-7i 3g^-a(-^ 444^ Aj-o]] si^i* # 

314; 

A>7l £^4^* 4°1 -*7l 7J-^-^^ 44#^"4 ^44fe #efloiE 

4<i!4 #31» i44fe 4^5L sRr 7j-a-^S)l 71^ i3 ^ . 

[^4 2] 

*H i 4°ll 5a°H, 

aj-71 444^* #3fe, 

Aj-71 451*1) 7]^- 4<4 Thiols ^ zi 44^1 ^/ceflo] <^^5lS. ol-f-<>l3l 

e^I^eI-I- ^Aj g }^ 4314; 

a>71 1=31*1^ Aj-cHi Til i 44 ^4-8: $^*Hr #314; 
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#?i 31 i #°n #71 ^.eii?i <g<*3i $7}*\ <a^sife 

*§^*Rr #31 $1-; 

#7l * ^ i f^^sl- #°fl »| 2 f^^* ^*Kr #313- °1^- 

°H, #7l T^^l ^BflAlE-121 i^^^gr #71 3l2 *?Mi<S^ ^ #71 31 1 # 

•a^sls^- #^#31 71^ i4 <g# 

[%^# 3] 

31 1 #31 9X<>]*\, 

#7l #^#1 #31 =§<3#(imd)* S^sfe #3121-; 

#7l %<£^ #ofl #71 TflojE ^JE^-g. &#X\?)7] ^Sfl 3HS ^ 

^31 ^71^^.5. 3^r#-b il^ 2}<?](stripe line)-§- 3 *8^«ffe 7 A^r ^^SLS. *Kr 

#-ff#3l 7l^i7} «# 

I^# 4] 

31 1 #31 oio^, 

#71 #^-#^ ^^i #31, #71 #*#3l ?WH ^ #71 31 2 ^£#31 

21*11 ^^slfe- i# -S:^-* 4^- ^i^-*>31 3"3«J"fr 3#*l-fe #31^1-; 

#7l #-fi-#31 7| sj| a] e) a\o]s] #71 ;g<a# #31 #7l 31°1M #;E#-fr # 

#^7l7i ^ iii aKl-fr ^sRr #3l» sl##e|, 
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#71 il^ e)-<y^ ^Offe ^"71 ^BllAlE^ ^ iLCf ^O^}- ^Tfl 

[^*J- 5] 

^1 l *<H1 Si^^-i , 

6] 

^-7) ^1 l ^<a^* aiE^-<y ssj #slzz.« -f-sfl #7l ii <3^*1- 

#7] a} as. ^sHr h]ee].oi^. ^i-7l *fl i %■£ zLUA ^^s>^ ^7^]sq-; 
^71 aisel-oi ^ ^ 2 ^^^* ^^Hr #31 ^; 
^•7] 2 ^<a^- ^ *(| l Q&A-i ^-f-^H -^-71 A 'S'^H) 
7l3.°5L 3^r*Rr K-fr&n «e1zl1- AA *g^Rr ^Tfla]-; 

^-71 #-fWl €P«1 9? ^1 2 spf^, A3r%A 
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#7l 7j-°-^l 7i*fW3» ^ #7l 2 -y-ofl 3 

#7l 3§^§1-^ all 3 #?> %<&^ 5 ^-71 7J-^^)1 ^ofl «3|o]e s}-?] 
-g- *§^*Hr #31*)-; 

#71 je^-I- ^e^sH #71 7^^Ail #-¥-^^-#°fl 33 3^«Hr #=4MS a* 

7] 

*ll 6 *<H1 91°]*], 

#7l ^eflois e).o]s. ^ -y-71 sg^^ *)1 3 f-zl 33«S^- #°H ^^^-g- 
^#*Kr ^7^1^; 

#71 TflolE 3^-21 ^S.## ^#^1717] il^ ^71 ^ 3 

^ #°fl iP<3*Kr ^1# 3 5L#*Kr 3* f^^-S Tj-B-^Sfl 7l^i7> tg-S 

8] 

*n 6 #°ii *5a°H, ■ 

#71 tf+^Jfll TlaflAlEi* $4 ^ ^e|j7 # 7 | a)l 3 #71 ^ *J«*H #71 

81=7(1 ^i*s>7ii n-s^-fr *s^*Rr ^l^; 
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<$7) TIME =51^**1 ^5-^* fl«fl ^"71 7j-O.^SH ^aflAlE] A>0]^ 

^"71 ^<S^ -SW el- 1 ?!*- «§^*>fe £31* D| if-*>sl, -8-71 i 

13?* 9] 

711 6 *<H 

^"71 Til 3 *7i PSGC?1£^ -frel^HD, USG(£^sl*l 

PE-TE0S(l-^"> 91 A tfll^lliSI -fre|^^)# i^-sfe SE^ <>1 

[^T 1 * 10] 

7)1 6 <8-ofl sa<H>H . 

7)1 6 *°)1 floW, 

-*7l 7)1 3 ^<£^ °]*, ^71 7j-0.^^) ^jflAlE) ^^q- i-S* ^ 

^e>7l ^l«ll o[H? ^34* Cl 3# 7j-0-^)^l 7l^i^> $ 
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3 ^-Fh^^l 3^-3^H ^713 ol^^^ #5)]o1e ej-o] tg^ ^.g. 

3-R-331 ?W3 3-^3^1 3*83^, °W *a|°ls. 3^-1- 

£3^* ^^*>J1 S()E^*>^ 3-fj-3*fl THsflAlE] ^-^^l 33 3^«Hf 
2K1* ^3«3-. 

43"3 #5l)°l>= 33 $ 3*3*11 3*1133 -tfJjL^ A>olSl 333 3 sej^Sj-^- 

^-i* ^ 5*3. 

\ 

[Ji3#1n 33 

#-fr^l di*} ^ {METHOD OF FABRICATING A FERROELECTRIC MEMORY 

DEVICE} 

[Ji3^-g-] 

i 2T/2C #-3-^31 ^>^| ^7}5)^oluf. 
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[£.3*9-4] 33 

£ 2^r 1T/1C 3-fr*]3l 71^ i*}^ -i-7>SlSol4. 
[iL3^-§-J 

[-SL^tl] 33 

£ 4o\}^ If-B] S. ll£r ^g-*^ o^A^H 4s. 7}<q ±*} * 

[iL3cfl3-*J"3-] ^t^s 5 

[-S^^] 33 

[113^-8-] 

i 12^1^1 ^-Ei 51 15^r ^-^^21 cf-g. ^Al^<Hl ^-fr^Sfl 71^ ^ la- 

's* ^3 n}"^ ^Efvfl^ aVSL^l 7l#£q Jf^"?! ^SL^m. 
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[a.^tfl^-=-] -iit^is 18 

7) -3 ^(memory devices)^ fltH^volati le) 7]^ ^} ^ l-fllMJ 
(non-volatile) 7]<$ dz*}S. i+* *r 5fl4. W ^7fe ^«*#<>1 ##5)3 

[iL^tfl#*j-=.] ^ifljr 19 
[iL3*W 

tf€ fl*3 7l^ =£7}-^ ^^#0] ^H^Hi gi^Hle]^ 7l<3 

^M^r. o]e^ fl^g 7]^ ^7]-^^ °fli^(SRAM:static random access memory)4 
3^ (DRAM: dynamic random access memory)°l Si*}. ^\^-& 1T/1C n 33-£7 r 

fecf. 3r*m 3^ ^ flSfHfe ^7l^<Jl E) = efl^ 

[J£^tfl#i8"3-] ^^J: 20 
U^^] 33 
[iL3^-8-l 

^€31, 3-3-3*1] 1fi7} 3^3^ $ *Hr-^r 3-°Hl 3^3^ 3^ ^ 
D)ls.e) X[%-o) 7>^s>cf. ol* 3-3-3*1) 7l^ ±z} (FRAM: ferroelectric 
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memory device)^ , 3Nf-3*H 7]^ ±x}$r fcflUMj ^R3* M-Ej-VB^-. * 

tHi , ^ ^m=, ?i7>€ u o v *°ii 4^ ^ ^n?} 9i7\& 

[ja.^**^] ^^Jl 21 

«r*r ^cMr^l 4i*Hr, #8|AHae1 (flash memory) 2»1 

^ 4 v tfl^-2.S. ^(-^ 5Vols» o|M2] ^7l(writing)7> 7 r ^3 T ^ (-f-aflA] ufl 

fiel^l ^-f 18-22V), -<Hr*r *^£(^<H nsec, «r 40nsec °1bt)(-S2JW ^3.0)4) 3 
+ ^msec), *°1Y+ vfl^S , #3^3.(^71 ^^-7> 2f ln}ol 3 .sL<y-3))o} o^}) 

7>^tr ^3 Xi4. 

[jsL^tfl-a-ta-^.] ^*iajt 22 

£ l ^ £ 2*r 2T/2C #**L* 7^ d^KlO) 3? 1T/1C #-2^1 712} ±x\ 

(20)21 ^. 7 >3}S.» v+Bfifljl 5a=r. ^7H 2T/2C *W"2l HHe} #Efl» 

^^*>7l fl«fl ^7fl2l E^l^Ei $ = 7fl Sl ?!2))AlEl7> A}-§-S]^ 7 J 2} ^o)^, 1T/1C 

fe S^^ae^ ^ sj.14.ii ^sflAlEl7> A>-g-sl^- ^-2.014. 2T/2C 7l«J 

4i*Kl0)*r ^ll^fr^Jfl *HWbKCF1WI £3€ ^lllM^xl^El(Tl), X|27j-fr^^ ?JSJ 
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*lS <8-li3|«l ^ #3)* 7>*H, 71^ ±.*V2] s>M-2l C-l]olE} ^Efl» ^^4. 

**|°lm e)-ol(PL)* Tj-^^l ^HWeTCFI, CF22] <a^s)t^ ^- M^liE] Tl, 

T2£) Tfl^Eoil <g;g<g £|JE.hK](WLH1 ^^*>7)1 ^€4. ^S. H]S5l-?l(BL, 
BL')ol zj-z}- E^^]iE)(Tl ^ T2)2} E^ofl <a4^4. 
[Jt^tfltfU--^-] ^l^^ 23 

[iL^vfl-g-] 

*M 1T/1C 3-ff-^l 7]<3 ;L*K20)fe M^liBl(T) g n. 

ii <8«? SE^r 3^- HI ^3fl^E)(CF)S ^€4. s>i4^) ^ = 

(WL)ol ^-71 M^iiEKT)^ ?n*lM<fl ^sU, «1S.5K1(BLH ^"71 S^li 

— ^(PL)ol ^fr^Jfl TiaR^E^ ^^^-011 <3^^cf. 
[Ji^tfl#*J-5H ^t'Ss 24 

[iL3^-§-] 

^-71 ^7>S1S.<H1 q-Ej-vJ- 44 £ol, 71 «1 ^Rr =dl4 ^4 

34°H *17>«H Cflo]El-# S^7l/^7l s>7fl sH 5SU?3I. ol* ^Sfl alo> 

#-8- #4 #sWS a^oio} ^.8.44. E 3-g- °le|4 3-R-3*fl tI^aIe^ 7fl 
f^lis 44^U &4. £. 31- #e}| #efl°l;i. ^0) $4 ^^tb4. 
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*iz\ t %<£?\ (300)* «J1 ^ #e^(302)7> <|^€4. 4 J f^(304) 
(306), #-?-*l^-(308)iLS <>1^-<H^I ^-R-^Sfl ?1^Al^(CF)7> -8-71 ^Sj «5|:2(302H 
£7130.3. -g^s]£s. ^^4. ^-7] Tj-fr^l ^sM^KCF) ^ #7) *i<?i4(300) -S- 
ofl 4-E- ^^^(310)ol #71 #Jf£^(308)°11 ^71^ o.S ^^^fe l-5fl°m 

4S1(314)<>1 <8^34. *M, 4<?1(314)* 4€- ^£4^ ^ Jf** 

*«fM «14*(312)-& ^4-H #71 alo}*(312) £ 4* *i<S4(310) 5L*1 

[a.^tfl#^-s.] 25 
[iL^vfl-§-] 

44 H 14# 3.71 ^ai «lo># is d>^}oi ^4°^ ^Bl^^lTfl ^4 

. 41* «14# 0 1 44*1 "fie^l #* ^ &4. fl = 4?l 3 44 

*l?l7l flSfl 4"?l(stripe line)* ^ 4 7j-f , alo>i is 44 4i°fl 4-& 

£ &4. 
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^f<dJl 39 

* el T^M-fi^fe #+3* ^3.^1 
#7130.3. "3^5]^ #eflolS b^-o] «§Aj wj-^oii ^-^ofl ^s-a, -tf-^ 

^■4 #efloiE e|-oioi vflofl 3^^. ^-^1 ^2 ^S. ^g^*H #7] 

[a.^tfl^s.] ^t«i^ 41 
[iL3*fl-§-] 

£3 £ 4^ JfEl £ 11S ^-^^^ «ii*H* -g^tr^. £ 4* * 

a^MS, ^VEafl 71^(400) *3-3<?i ^3-*s) *3°fl 421" » J 8*8^(nl3£Al).4 3 

2]s>Jl, -§-3"2l CMOSFEK complementary metal oxide semiconductor field effect 
transistor)^* *H8«M 9? »HJ= ^^AS ol^# S^^e] 

* 3^*4. ^MH.S.S ^3 *a| ^3* 7l| o] e A>^.n^(4 0 2)^. ^^ s >j7 

TflojE ^-g- JE*^* TflolE #^-(SE^ 3^1)* $3 

SB}. JE^fe £21 7±Sr3r» flail #3 ¥7)121 TflolM 2l.ol(404)'?rol £333 &3". 
33 TflolS eKl(404)^ *3^3^B, tgiSI, 3^31 €33-°lS. 3Efe ojs.^ ^bj-o. 
3. 33* t 33 TflolS e}-°l(404)-8- 3^.3^ 0.3. 3-g-thcl-. Aj-7] 0 ]E 

«?1(404) 33* *333 3 £¥3 *3* 3333 4:^/2.51)3 33 (406a, 406b)# 3 
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S ^l^Eil- ^tb^. 4-8-, ^71 I^liEll £#*H #7] *}S.z\l 7]Sj- 
(400) -8-f7> *ll 1 f*?> ^^^-(408)* -8-71 ^1 1 #7> ^^b)- 

(408)£r l-ol iL-g- ^ «?] i^Rr -^^(BPSGiborophosphosi 1 icate 

glass)S. ^ JflcK t**, -8-71 1 ^<S^(408)* 3}|E^ *H Aj- 7 j 

7-l^Eis] ii <^«(406a)* a)He}-<?] ^?«*(410)* ^^e>Jl -{J-71 HlSe). 

°A ^#(410) ^ -8-71 1 #7± ^^^(408) £#*3-§- ^tW. 

7fl# «fl-H #7] 5.^1-^^- aflE-j^ *}o} h]e S ).o1(4 1 2)^. ^^^4. alme)--?] 
(412)£- »^ ^iEllo.S ^^^cf. ^8-71 wlset-o] saji (410 )^. 

*ti-f^r sgj #e)zM- if- -$7] alEefo] s<a ^&)rz.ofl o.^. ^ 

^*Hr tilM^..;!^- ^ig- ^ s. cjcf. a]Me)-<y(412) ^ ^ a)* £<&X\7]?] flsfl 

*)1 2 ££BK414)ol ^€4. #7l 2 ^<a^(414)^-, *«H BPSG^ 

O.JL ^ 

[Ji^ifltftf^-] sis 42 

[i£W?n 

4. ^^I^^-S., -8-7) *q 2 #?i U-a^UM) « 1 ^71 ;S<S^(408)-§- 3flE^*H 
-^-71 = e)l<?i <g«(406b)* ii#Al7l^ seW.j_.|. tgA^c].. ol^^ Aj- 7 ) sue*^ *fl°. 
iE^- -8-71 *)) 2 ; S < a^-(414) Aj-o)) e1« s.^ -fe^e}^ ^3.4 

8" -8-71 <5>a| Sj] A] E^ ^ E -]ZI(416)» ^^t!"<4. <^7)A^ Aj-71 

^ *)] 2 f-TV ^<S^ ^^71- -S-Alofl ^l^^c)-. 4Q 2 f-7i ^-gBj-S] 
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-g-^H ^ #e ; )n(416)7} ^^€4. *H 2 ^<a^-(414)a) 3§^^ ^ 

fl«lW €-2.*}cf. s@j ^e^(416) ^, -#7l saj 1^(416)0)1 #7] 

3 »s 3^Kr #*£*H ^^(424)7} ^^€4. ^^1, sHf^E}-, y^^nM 

^ ^^^l ^^^^.S ^SlJl, #7) ^ #^ZL(416)S)- ^7l^O.S ^SKE-Ij. 
(418), ^-0-^^)1^(420) ^ ^^^-(422)^ o)^-o]^ 7^^} ^ afl a] (424)# ^ 

#4. *l-¥-^i^-(4i8)ASfe- «J}^-(Pt) ^ ^-#olM- oR>a(-H]-(ir02) ^ 

3 £fe 4VS*S ^ J£^ ^s-oj a^-^o] Af-g-^ ^ o^cf. 7j-o-^^)l 5^(420) 

°.3-$= PIT, SBT, BLT SEfe- Tj-o-^^s) s,^$] - o. s *§^4. <*« , 

pzt^ ^4- *s-^a«n aw * »*n ^tw. -a-^^#(422)As. 

[^.^cfl^^-] ^f^J: 45 

4-8- £ 8# ^^^-(422) ^ *1 3 1-^^(426) ^<H1 #5)1 

°1S 51-°! -g- £^#^(428)o] ^^^cf. ^-71 £^#^(428)^r 7>^^ #^o) 

4. -a^nl^S. 7$°- t is^o)) S]f%*\ qg^ti^ 3]ol ci w>^*>cl-. i 

3)3*8 ^ 2l#3. -g-^ol ^A^l &7lnfl£-a)l o]n] tgA^ Q-fr&^S] JL^ 
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3\*\3. <?R1 ^ sjtr ^ flc|.. #afl^ ;g o. aloH-g- ^^*V^7l nflg-ofl oj-e 

#3Mm e^l* %^ §ji 3^ «lo}^-§- fl^fe #2)- ^ Jl 

3*s=°i 5asa4. 

[Jt^tfl^^] ^ItaiJl 47 

4-S" <S«la|$I ill BKKstripe line) S. 10 £ 2. ll°fl 7flef 

^aflaj-S^ £ 10* &2iZ\#, 1-eflolE ej-<a(430)<>l £3r# -^Hl ^ 

S ^^(IMD^ntermetal dielectric, 432)* *<H , ^1 ^"3- 

«K432)£t USG, PSG, PE-TE0S fAS ^ e^t}. Aj- 7 ] 3«3eK432), all 3, 

*H 2, ^ »1 1 -¥--§■* -*7l 7l]olE E^-O)^ ^ ja.^..*. t 

#7.] f] ^ *(S.^ofl nls.Al)# <8^*>jL oI^l ^E^ e)-°l-g- HV^-3)S>7fl^ <g 

^■ D l^-* ^^S}J1, SflE^ s}^ l-ElMM B|-ol(430)3|- ^7l^O.H. AE| Ej-O] 

(434)* S. llofl ^-o] ^Ajtr4. 
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^f^Ji 48 

[iL^»fl-8-] 

£«-«3S] -a^Al^ofl rtj-aig, saj^- -f-ar>^ 7^^ 

sfl ^aflA^i ^^^-4 2]^ 3#4°i #7Ho.3. <a^5]^, St!: #^31^ -iHf- 3 

« 5*4. 

[iL^^-H-] ^fajL 49 
[iL^-g-] 

4-s" £ 12°)l^i ^1 £ 151- ^-^^ 4-B ^*H* €^^4. S. 4°fl 

Ai Jji-Ei £ 1H ^3_£j_i4 7]^* ^iL^l cHtflA^ ^ifr 

&4. ^, -g-^AHH StM^fe iS^ 4"?1 0 ] 4<?lli4 ^3^4. ^p- 

^l^^-S. S.^-ir %^}<$ ^4^, ^ ^ 12<H1 44^+ 44 *M. ^-fr^^I ^sfl*] 
3* € 5#2:) §It^ 3^(425)* 3^8 #4. ^ #7l ^ 

4(425)-£ XI 2 *i<S4(414) ^ ^B|lA)E.K424)ofl 3*11 ^33*r £^ * 
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[J2-3M1-8-] 

4* £ 13* ti^, ^7} 3^4(425) , 4 2, ^ *)1 1 ^3 

^^><^ #7l *(J£^1 nl^Al)^- tgA^Vjl 

fl^ iiS^ eKl-§- u)-^3*}7fl^r IH^Itt* *§3*kH, sflE^ *H 

4^1(434)* ^3*4. «fl -8-71 e)-ol(434)2| AjOffe Aj-7) 7j-^-^^) ^b))a1e-1 

3 3-^3^(422)3 uj-Til <§3^. 

[i^cfl^^-J ^I^Jl 53 

[^33^1 33 

[iL3^-§-] 

«>^«- ^HH tf»S°l 71*5)^^1^:, ^- -gJ-33 ^^fe <^7H ^ 

33fe 3^ CfOj:^ rj H))^S.£ i^cf. uls. 

^stME^} UlEel-O] Aj-tLofl ^AjE)^ tflgflAi ^A]o)]» ^^5>S^^, 7J-^- 

*ll 3 J f3^-< : >l #*IM£ SfOlo)l <a^5)<Ho> Tj-^-^^l 7]^ ±7.} '^3 tgogefl 

3-§-€ *r 5*4. nl-eW * «33 3^33 33* 33.^ 33* 43=* £3 $ 

Hi** «fl1* S3* ^ 9X^ 7>3 ^7)1 «fl^5|ol=>> *>Cf. 
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#7] ^r?> ^<a^ ^1 -*7l TflolE ^H^* ^^17171 ^Sfl TflolM £ 

^■ofl ^7l^^.S ^*Hr El-ol (stripe line)* 3 <S3*r-& ^-3-2-5. 5>fe 

7l«| ±7} ^ « 0 >^. 
711 1 *<fl Sl^H, 

^•71 ^SJ-^ «4d ^l, ^"71 Tj-^-^^l TlaflAlEl * ^-71 41 2 ^^l 
Sl«ll ^33^ 5.<S ea^Tfl ^<a^* <8>a*rfe ^Tfl^; 

-S-71 ^3-fr^.*n Tl^AlE^ A>o]Sl #7l Aj-ofl 4>7l 7fl °1 S. gH^-ft § 

#Al?l7l fl«B ill el-"?!* ^^Hr 

#7] et-^Sl ^"71 .*fr^«H Tl^AlBlS) Aj-JjL ^.cf #7fl 

51 ^3 *fe 7j-«-^4l 71^ ±7} ^Aj 
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*¥-ej-3 flft* -S-71 #4f-tf* ^^aIe-i^ ^^^o] ^ 

^7] s^liElt -s-ofl *n i f,7> ^fl^-i- ^^14; 

#7) 1 §>7> 1=1^ ^-1-*}^ HlSe]-?] #5} Hi- f-sfl # 7 ) ii <8«fjq. 

-S-7] Hlsef<a -s-ofl *n 2 ^sh-fr <EM)s)-; 

#7) 7^) 2 ^<3^ * l ^ ^04^-* #**W -S-71 zj- S.e[|oi cg^o,) ^ 
7]^as. ^aj #ein» ^zj- 44 

^7) Tj-a-^l §e)ZLl- £ ^71 2)1 2 Aj-o,] SHf^, 7^^ 

^ ^ #^#^>.S o}^0]^\ 7^ B)j A] E-) -g- Aj-7] ^o.^^) ^EJj aej^o)) ^7| 
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#7l A-fr&M] ^aflAlE^ ^ -S-71 >fl 2 #°fl 3 %-&?t9iA-i: 

#7l ig^Sl-^ *ll 3 38 #7l 7 <Hf^*)l #¥-3^* #°ti S^Hii. 

■8- 5L^# ^*Rr 

<?!-§- ^ ^*Hr #31* S#sKr o.s afe 7^^«n 71^ ±7} 

[Ji^vfl-g-] 

^1 6 *cHl floW, 

#71 #efl°l^ 1- ^ #71 sg^JS *)] 3 ^A #<H| ^#^> 33^* 

#7l TflojE ^£^* ^X\9}7] #n — — *fl el-fl* #7) ^ 3 3£ 

A #4| *l^*Kr #31* 3 Sf5}b 33* ^$°-3. t\^r 7l<3 4l7> 
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el- SMI ^5.^7)1 ^<a^-* *§^Rr ^^14: 

-y-71 TflolM ^^-#0^ ^JE^-g. ^X\7}7] ^7} 7^&*\] *M 3 

&K1S1 -8-71 ^-fj-^all ^AiEi-i-a] 4-^4 c-l ^-711 *3 

7j-^.^^i 7i<3 d^x} ni^a 

*ll 6 A^H. 

^-71 »1 3 ^<a^* PSG(<?1£^ -fHel^HD, USGCH^sl^l -fi-2l^), 
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iJi^tfl-S-*^-] 10 

*>fe 7 )<$ ^ WJ-^. 

[^tflw=-] 11 

*1 6 *M $1°]*], 

<#7) 3 3gE}3|. , # 7 ] 3-f|-3*ll 5HBflA]E^ 41 

3 33. 
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0 
0 

0 s 
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1. eSLH 
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[3.3^-8-] 

-H 33 3-fi-3*fl 3'#*H 33 3 oi^o^^i^ #efloiE e}<y « zl 

1^* 5*fl*«i+ . 3-ff-3*l] 343^ ^3 3<33"i- $-3-. 

°H *3£r *fr#*l| 33)133 Aj-JjL^oj t ^ nfl^l ^S)^, o]^ ^ 

olM ^^-§- £#3-fr ^^*>J1 3fl3333 3^#3 ^SflAjEi ^^^-flfl 33 ^ 

433 *^13l= 51-^1 3 3-3-33 3^33 AjOjL;^ A} 0 )o} oV^^ol ^j^j-fr 

[Ji^U-^] 33 

3-f}-33 3<3 ^4 n ^Aj ^{FERROELECTRIC MEMORY DEVICE AND METHOD OF 
FABRICATING THE SAME} 

[jt^* , ai 33 

404 : 3^ 406a, 406b : ii/S.e|l?l <£<3 
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[iL3331 33 
[J£3*fl-§-] 

408 : XI 1 393 
[a^tfl^-*^] 3t3:£ 17 

[a.^^] 33 
[»i3*fl-8-] 

■g- 33^ 3*3*11 719 ^3 3 ^ 31H ^3: 3^.3-3, # 9 33|3-7fl 

*33 S*JZ. 33 3-R-3XI 9333 33-3^-3 3#39 339 3^r9 9 
¥93fe #39M 39* 3fe 33}- 3X1 39 i3 3 ^ 33 33H 33 393-. 
[iL3 3333-1 9333: 23 
[iL3331 33 
[±13^-8-1 

33 1T/1C 7j-^-^s)i 7)9 =£3(20)^ 3-39 S€3^3(T) 3 n 3^-9 933 
«ll 3^13 333X1 3X139(CF)JL ^-333. 339 3^39(WL)9 33 
M€3^3(T)9 39H°11 333^1, 339 9S39(BL)9 33 M ^9^39 3# 3 
333 3 3^39 3 7)1339 *39^ 39(PL)9 3-R-3X1 93333 

333^1 3333. 
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[Ji^EflWSf] 24 

lit ol7>*>oi| cflolEt-S 8^7l/^:7l 5>7fl E)<H 9X*=$] , °l* ^ HW 

q-E)-ufl5l 5^. £ 3-g- ^S^M ^ #*MH 2}<>l ^ ^-g: 41^4. 
(300)# »3l *e^(302)7> $-3^. isPf ^(304) 
(306), -8-^-^^(308) .2.3. W)*HCF)7\ ^7} s.^ #e)^L(302)4| 

^7i^o.s. <a«s)E.^- w Q-frQ^ ?i*W3(cf) ^ ^-7i $<a«K3oo) 

o)] d-s. ^<a^-(310)ol ^^£)Jl -8-71 ^^^-(308)^1 ^71^ o.s <£%s\^ l-e)|o)S 
3-*l(314)<»l ^£4. «H. «3HS ^"51(314)^ #7l tHS- ^^(310)^ ^ Jf 
^ ^.gflA^ ^a] nlo>*(3i2)-i- S^*K2- -8-71 Bl<>l-*(312) * i},g- 3|<S*]-(310) ' 

[Ji^tll^s.] A^yjjr 27 

7]-^ ^7]- * n <s^g fj-^-g- ^sRr til 
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[a.^tfl^-^-] ^"SS-a. 28 
[£.3 'TO! 44 

-a^o} cf^. -=-4£., ii^ efoi ^ seflois 40] a}o1^ ^ 7] ^ <24-§. 3-4 

« ^ Sftfe 7 <HW1 43 ^4 * $4 $14-. 

I^tfl^s.] 29 

[^4^] 44 

444 -e-^^ *444 44- 4*431 71 q i4 34 iWl 4 

S'S, 71* -a-«1| 4^4** 4-71 4^44 471 4^444 i 

4 <3^* **fl 47l «>£^ 71*21- 4440.3?. 3#4fe 4^44, 4-R-4314 3? 4Jf 

4^44 444*11 4*1)44* 343:4. 471 444^1 4^44 ^ 47l 4 

^44 ^oj) 4^44-1- 3444. 471 4443) 4^444 ^ 44 

471 4-¥-44^t- 444 4444. 471 4^44 $ 44 4444 4-^4 

4 441 £.444* 3444. 44 5144** 44 44 4444 44-444 

43 4#4fe «-efl°lS 444 3444. 
[114^43-^-] ^If^ll 30 
[.£4 4^] 44 
[ji4^-§-] 

44444, 44 4-¥-444 344fe 44 fe, 44 4514 4* 4°)1 44M 4 
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= % n «g=*s] av£^] 71^- u]H ^i/^efloi <3<*°.5. o]^<H^l i«^liE]t 

^«Hr A J-7| E^liEl ^ 1 ^<S^* *S^*Hr ^}^-, <$7] *fl 

1 ##^"3^ -8-71 ii/JE^]?] <^ U^H ^7l^ °5^s]^ tJi^ei-oi^- 34 

S ol^O^l^, Aj- 7 ] ^-fr^l SH^^-gr #7l ii/H.efl°l <3<*» Ef^^l ^7) 

^^I?l7] 21«)1 e|-ol(stripe line)* 3 

[iL^^-%>--=-] ^faUL 33 

#°fl #^^4, ^JL ^7) #0-^ T^AlE] AjOf^j!]- 3)^ 

[^.^tfl^-s-] ^^Jl 34 

-^HH flo^, Aj-7] #*HE efO] ^ Aj-7] Aj-"^ Aj-ofl *g A^ =. 
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a}^* mi Sl<H^i , #?1 a^^-a- *ll 1 £<a*q- ^ 2)1 2 

T^^jl, «>H. #7l ^1 1 lfl«fl *8#^ MiS^^ ^ #71 *| 1 

^ #°11 *!#€ WlSSKl* 3 3.#1k <T <^7H, #71 E^flxl^E-lfe TflolE £ 

^, #71 TflolE ^ <y=^<y) tiV5E.SH 7l^o)l tg^«a ii/EiS|?l ^^O-S. o]^6\ *H , 
#71 wimSKl^ #71 *f| l ^Ti^^el-i- 94| #71 ii/S^Sl <3<* "S^Hl ^7^1 

3. ^^S)^, #7l #-B-^i^l 7^*13 *Hf^£ #71 2 ^ ^ 1 #7j-^ 

tfloj] g-Sj 1-SlZlS ^-Sfl #71 ^i/^efl?1 <g<* E>#oj| ^7l^O.S . 

[iL^tfl##-^] #f«lJL 35 

#*HH 5fl<H*l, #71 #-¥-^-€^r PSG(-?l£^ *el^S), USG(5L^£|*i 
-fre}^), PE-TE0S(#e)-SP> «l7> tfl e^ofl ^^.s s -fi-El^)^ £f*fe #3*# 

[i^cfl##^-] ^fdJ: 37 

-g^c-fl nl-H^, ^HS. ^ojo] Hi 6]-* ^#71*1*1 ®5l #-fr*L*| 
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$ 4, ojo^ c| 1+0V7M a>^1.^z^ ^o|| nfs. 04 e) ^-^^<?1 al<4#3 <S 
3, #3Mm e}-?] * e)-°l A}C|<q ^ 7 1^ 3^ ^ 

[^tfl^j-s.] -^t«lJ: 38 

[iL^W^l -^t^ 39 

5L 4^1^i ^ £ 11* -g-l^sl 0)4] a^I* ^^ttcf. £ 4# # 

2:s>^, wV£.^] 71^(400) 3"°11 -l-^-^^l ^3°11 a}^ ^<^^(nl£Al)^- ^ 

-f-tfs) CMOSFETC complementary metal oxide semiconductor field effect 
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transistor)^* $*8*W i^/S-eflo] cg« «i ^oje £=-o.3. o]^^l 

TflolE £=l+ S.£^& ^^sfjl 3flE^«H ?\}°}*L ^(JE^r a**] )* 

fct)-. £$41 4^>4« ¥7flSl TflolS 3l-*l (404)^01 S.A]E]o1 clef. 

-8-71 Tflols eKl(404)£- "Si* -aeW 0 l£ £^ a^-Bj-o. 

a ^cf. #71 TflolE e}-°l(404)£r ^jE^Jos *|-§-^. -S-71 el- 

$(404) «8^* ol^<g ^7] Tflols e>$(404) 

Jfll vflofl i^/S-ell"?} <3<3(406a, 406b)* *§^*H E^li^f ^tr4. 4*. 
^-71 M**!^* A J"7l aVS^l 71^(400) #^7} 3g$t!: 1 

^(408)* S^*^. -*7l Ttfl l ^$^-(408)-£- 41* #<H JiS- ^ $ 3E. 

fr*}fe -B-e1^(BPSG;borophosphosilicate glass)3 <=r SA^. 4*, -#7l afl 1 

*?J €$^-(408)* si) B]^ <s}-o=] ^-71 S^liElfil ii/H^»J ^ (406a)# 

^^17)^. ulsej-o) ^^4.(410)* ^^*>ul #7) Hll=eK] #^*(410) ^ ^7l 4 1 
#?I ^$^"(408) ^Hl HlMsKl-8- -£$1-^* ^^4. ^ *H*\ £$#^* 
aflE^ *H alE.e)-oi(412)* ^^^-4. wlE.e).o](4i2)^ r ofl* §$ *g>iEflo.s 

<g^tr * A J-7l Bismol s«| se-lrL<Hl #7H 3^r*Rr alJ=e}-<?]* ^ J£ 

alE.e}-ql(412) o]s. %<&X\ 7 ]7] 3*fl Tfl 2 ^$^(414)$ 

. -s-71 t^i 2 *$ «^^(4i4)*; 4i » »<h bpsg^s ^ 
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[Ji^tfltf^-] ^t^is 42 

4 ^1^0.5., *)1 2 H^WU) 5? »1 1 ^^^(408)* JfliH^sH 

-*7] ii/HiSi«!-<3^ ^(406b)-ir i^l^l^ ^^»# ^tH}. °H*1 ^ 

^ -8-71 *)1 2 ^<3°}(414) 4H] E^** *<H *el^^€-lr S3 

^-4. cf^- >8-7l *H ^Bfl^l&l #e|ZL(416)» ^3^4. °i 

7H ^71 5£.^#^ 55 *ll 2 ^^e]-(414)Sl Jg^7> ^^t)-. ^, ^ 2 

^"S^ ^SH 2 }- ^ #el^(416)7> ^^^4. ^1 2 ^^BV(414) 

21 ^ife 7j-f}-^^ 1-^Bl-Sl <#JL^ ^ f a 3 «a£ 7<Hj-£*l] #^^1- Jf. 

7)11- JfrjiSM ^^.*>cl-. ^71 7J-^.^S)1 #E^n(416) $3 ^ #7) ^SH 

«elZL(416)<Hl ^7|^£S 3^r*Rf 7^^ ?1^a1e|(424)7> S^S^-. Sl^l, *>-r-^ 
Q-frUn)^ 51 ^^r^.^ 0 ! <£*}3-£.s ^a^e] j7, Aj-7] l-e^(416)s)- ^7l 

3^fs}5L* ^"71 AjOjL^u]-, 7^^^^ $ Spf^^ 2flE^$M ^ ig-flS 

*e|€ ^3^(418), ^^)^(420) 55 Aj-«^=(422)«.S. °1^-<H^1 7j-B-*l*fl ^afl 
AlEl(424)» ^aJ^. 5>-?-^^-(418)°.5.fe ^(Pt) §21 ^£AJ ^olul- olslf- ol 
A>^-^(Ir02) §21 £fe S£^ °l»2l ^nj-ol Af-g-^ ^ o^cl-. 

7j-fr^l^m(420)^-S.fe PZT, SBT, BLT BE§ 7j-°-;2-§-;§] °1 3.^0] =-0.5. 
4. oil* *°1 , PZT21 ^-f « o v^ofl' 2l«fl ^a)-^ ^ <3*lE]-I- *«fl Aj- 

Jf3^(422)°.3.Tr °lEl#(Ir), ^Ml*(Ru), §2} ^SiAj =#014, ojel^ o^j}. 
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[J^tfl-tf^] ^I^Jl 43 

£ 6* #2:^, -f ®%3. ^3flAlEK424) 3 ^ , ^ 3 # 

^^^-(426)* ^1 3 ^<a^-(426)^- <^1» , S^^l -n~ 

el^-^(USG:undoped silicate glass), -H-el^H (PSG:phosphorous silicate 

glass), #et-^n> °l7>-BflEe)-oll^^.2S -R-5^l!(PE-TE0S: plasma enhanced 
tetraethylorthosilicate glass) f^JL ^ je^ *<?I3* 7>*l^r 

[i^tfl^-*J^] ^^J: 44 

[iL3M]-g-] 

4-8- £ 7* #2^, *2fls)- ^e) 3 ^ ^<g°)-(426) ^1 <S 

3*1-3 A 3 3<3^(426H1 tfl*M ^ftst- ^-1: 3*8^. 33 sg 

i?3£- SE-b l-e]^-«}-3i <gp}( c hemical mechanical polishing) 

3*8* =r Sft^. 33 3^3^(422) 3^7} 4^ nfl 33 3=8«-3-. 333 33: 
5* ^3-|- 3^3^(422) 3^* ^1333 3*fl ^333 ^-fr 3*833 

3^3^ ^ ^ o. ^Al^4. 
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[iL^tflW^-] 2 

4 i *<hi 5a°H, 

^7} al£^l 714 ?fl 0 lm ^ s =>■ *£*fl ^ 3^ ^— / 

^-7) s^^l^E-i ^H) *| 1 ^-gsM- *!3*Rr ^Tfls}-; 
mefql* qH3*frfc i&AQ: 

#7] tilE5|.cl g ^ ! f^^U]- #ofl *q 2 *#«*!^* ^ 

ol *H, 

OH, ^-71 7j-0-^^l ^2DA]E-1S1 *>-¥-^i^ #7l 7fl2 *?Hi<3^ ^ -^71 Tfll * 

TV^eJ- ifls| i^j <3<*H ^ #3^* *«fl ^-71 ii/^efl-?] <g<* b^MI 

^7l^O.S <a^2l£^- Si* f^AS. #-ff#3l 71 ^ 4l7> ^ Hj-ttj. 

[J£3^-§-l 

Tii 2 $a 
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#7l a A #7l t^olS ej-<?i #o|] 33«KIMD)* #31 

#7] ^7_V 3 "3^ #°fl #71 7fl°]E ^S^-g- ^Al7]7l ^Sfl ill 2* 

?l(stripe line)* 3 3* #-8-^3)1 7|<3 i^} ^ ^ . 

[^tfl^^-] ^# 4 

711 2 1MI 5ft°W, 

#71 Jfl-fl. #71 #-fr331 TlsflAlE^ $ #7l »| 2 U^^Hl 

31*11 a-g tcj-si- ss^tii ^s^-a- <8^*Hr 

#71 T^A^ A>ol^ _£ 7 ] #ofl #7l TIME ^Sj ^J£^^ ^ 

#Al7l7l ^Sfl ^°1* ^*H=" ^^1# i#5>5] , 

#71 ^EfJ Sl-^SI #7l #-B-^*l] 5^*133 #JjL iL4 feol7> ^"Tfl ^ 

Slfe 53* *H8i>.3. *>fe #-3-3*1) 7]^ ^ 

[^Cfl##^-] 6 

(£.3 'TO! 33 

^•5.^1 7l^r #<H1 *I3€ spr 1 ^ ; 

#71 SHf^ #°11 *§3« #*^^m S3 #-^3^-5. °1^<>13 7J--8- 

3*11 7i3f|Al6l, Aj. 7 ] afl^^vfr #7) s>Y^S°fl «g^€ #*fl #7l 
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f-^Rr #-°r3l*fl 71^ 4.71- . 

*ll 6 tg-«n floH, 

>8-7l *aWm ej-oj ^ # 7 ] %<&^; ^sJJl 

[JiL3^-§-] 

A 6 ^-ofl Sa<H-*1, 

3"7l tf-^^ Ml 0 !! ill 2K1# S^s}^ 3--°r3.s)l 7l^ 
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[il^U-^] 33 
[iL^-§-] 

*)1 6 5a<H*l, 

#7l ^^-gr PSGCdS^ -fr^m, USG(5i^=13 &-gr -fr^^), PE"TE0S(# 
[H^cfl^^-] 3^ 10 

La^SM 33 

[iL^tfl-WSr] 3^ 11 

[^3^-g-l 

*ll 6 ^<H1 54 

#71 SHf^* 1 f^l^ ^ 2 S^S^-S-S. ^3=U, 

3-?l i iJW -*7l <&S.*11 7l# 3-°fl Ssa^liEl ; §2 
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$ -jJ-71 TflolE ojzs.o] HV£^1 7l^ iflofl ig^jg dli/S.Sl]«?l 

HIS e^-a^/a-7) X| 1 f-*fl ^71 ii/S.511?] <^^^ 

«a^oll n^Jl #7) 7^^] 7l2flAlE^ 5>«.^^ ^-71 4| 2 *^<S^ $ X| 1 #7_V 
vfl^D ^£ ^Efl |E|3t ^fl ^7l ii/E^l?l Bf€Ml Z}-Z}- ^HA£ 
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